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Food Reclamation and
Redistribution

Addressing grocery store food waste , insecurity and accessibility
through the introduction of food pantry and educational space on
existing grocery store sites

GLENN NP NOWAK, AIA, NCARB

TO STUDY HOSPITALITY DESIGN IN LAS VEGAS OBVIOUSLY
INCLUDES OPPORTUNITIES TO EXAMINE RESORTS, CASINOS,
AND CONVENTION CENTERS, BUT THE HOSPITALITY INDUSTRY
IS VERY BROAD. WHILE THE HD STUDIO CASTS A WIDE NET
TO INCLUDE RESTAURANTS, RETAIL, PUBLIC SPACE AND
MORE IN ITS ARCHETYPES FOR ACADEMIC INQUIRY, IT IS
ALWAYS EXCITING TO SEE THE PRINCIPLES AND DEFINITION OF
HOSPITALITY EXPANDED IN THE WAY DIANE ARISTA DOES IN
HER AIM TO ADDRESS THE ARCHITECTURE OF SUPERMARKETS.
THIS IS NOT ABOUT DESIGNING MORE BOUTIQUE (OR BOUGIE)
VERSIONS OF KROGER OR WHOLE FOODS. THIS THESIS
FOCUSES ON THE NOTION OF DESIGNING TO BE MORE
HOSPITABLE. SEEING THE POTENTIAL FOR THE PROGRAMS
OF GROCERY STORES AND FOOD BANKS TO MERGE, ARISTA
SET OUT TO REDUCE FOOD WASTE AND FOOD INSECURITY
BY CHALLENGING THE MODEL OF GROCERY STORE CHAINS
TO FACILITATE THE EFFICIENT MOVEMENT AND EFFECTIVE
MARKETING OF INVENTORY AS IT NEARS ITS EXPIRATION.
GROCERY STORES ARE IN MOST NEIGHBORHOODS, BUT
CITIES OFTEN HAVE ONLY ONE OR TWO CENTRALIZED AND
INSTITUTIONAL FOOD BANKS MAKING THE DISTRIBUTION OF
ESSENTIAL NEEDS MORE DIFFICULT IF NOT DEMORALIZING
FOR ANONYMOUS NEIGHBORS QUIETLY STRUGGLING TO
MAKE ENDS MEET. ARISTA’S RECONCEPTUALIZATION OF
THE GROCERY STORE DESTIGMATIZES THE INABILITY TO PAY
SUGGESTED RETAIL PRICES OR WANTING TO LEARN NEW FOOD
PREPARATION TECHNIQUES AND GIVES SPACE TO PEOPLE
WANTING TO PICK-UP INGREDIENTS AND RECIPES FOR
HEALTHY FAMILY MEALS.
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INTRODUCTION
Looking at Las Vegas, there is a lack of local agricultural systems. Due to its desert climate
and current state of drought, there are insufficient resources to establish a traditional style
of agriculture. With the lack of in-state or in-city agriculture, Las Vegas is seeing a rise in
population of those who face food insecurity and lack of access to fresh food. In order to
even consider food growth that would help to mitigate insecurities, there would need to be
commitment to establishing an alternative agricultural process that would survive in Las
Vegas’ arid climate. These alternatives often look at the support of new technologies and
alternative agricultural processes. However, before even thinking about what systems can be
added to the city, it’s important to look at how we can restructure systems that already exist.
Clark county has seen an increase in food insecurity, and therefore food deserts, in the last 10
years. Communities are facing less access to fresh food suppliers. This inaccessibility is due
to many reasons, but the most impactful are due to lack of income to afford fresh food or lack
of geographical access to these resources. Due to this, many of those who live in food deserts
often result in eating more fast food because of its affordability. So how can we make food
more accessible and more affordable?
With population growth, addressing food insecurity is becoming more of an issue. While
billions are going without fresh food, there’s at least of all the world’s food going to waste
in landfills. Grocery stores - the most common source of fresh food for communities contribute to 11% of all food waste due to product appearance standards, damage or products
and “expiration” dates. The majority of all food waste - 44% - comes from the residential
sector and still billions of people face food insecurity.
So the relationship between the supplier - the grocery store - and the consumer needs to
change. Systems within the grocery store need to change to address potential food waste and
find ways of reclaiming food waste so that it can become more accessible for the everyday
consumer.
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Las Vegas Demographics
IDENTIFYING LOW INCOME AND LOW FOOD ACCESSIBILITY
AREAS, AND THEIR OVERLAPS WITHIN SOUTHERN NEVADA
Top Left: Low Income areas
Top Right: Overlap of Low Income + Low Access to
food resources
Bottom Left: Low Access to food resources
(between 1/2 and 10 miles)
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WHAT DOES FOOD WASTE LOOK LIKE?

Where does it come from in the food suppy chain?
Farms and Farmers

Waste is created due to reasons out of farmer control,
such as: labor shortages, food safety, and ugly produce

Processors

44%
Residential

Waste is created due to appearance
assesment.10%-40% of product is
removed before reaching the retailer.

Distributors

Waste is created due to product expiration,
imperfections and damages during transportation

Wholesale

Waste is created due to product
expiration, imperfections and damages
during transportation

20%
Full Service
Restaurants

Retailers

Waste is created due to appearance assesments, damage
and expiration of product leading to their removal.

13%
Quick Service
Restaurants

Restaurants & Food Servce

A 2008 USDA study estimates that 86
Billion pounds of food is lost by food
services

Consumers (Leading Contributors)

Waste is created due to over purchasing, confusion
of expirations, throwing away safe food, lack of food
preparation knowledge, and uneaten leftovers

11%
Grocery
Stores

10%
Institutional
2% Industrial
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US Food Waste Data (by sector)

WHAT FOOD GETS WASTED?

Total Amount of Food Loss in the United States (billion lbs)

9.9 (7.5%)
Added Fats
& Oils
0.5 (0.4%)
Nuts
2.8 (2.1%)
Eggs

9.9 (7.5%)
Added Sugars,
Sweeteners

18.5 (13.9%)
Grain Products

18.4 (13.9%)
Fruits
12.3 (11.5%)
Meat, Poultry,
Fish

25.4 (19.1%)
Dairy Products

25.2 (19%)
Vegetables

Wasted food also has economic, environmental and social impacts

Water waste is
created by waste
of agricultural
products &
resources

Climate impact
is due to
food in landfills
emitting 23% of all
methane emissions
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GROCERY STORE WASTE
In the US:

43

Billion lbs
of food is
wasted
annually

Super Markets
Lose:

$15
Billion in
wasted
products
annually

Most food waste
comes from:

Perishables
- Baked goods
- Fruits & Veggies
- Meat
- Seafood
- Prepared foods

Discared Products
are due to:
- Overstocking shelves
- Improper rotations of
stocked products
- Failure to meet retailer
specifications
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RECLAIMING GROCERY STORE WASTE
A unique urban food resource in the form of urban foraging. Participants
sift through the retailer’s dumpster to reclaim food or goods that have been
thrown out. Participants usually are able to reclaim the goods found, being
aware of perishable foods that have gone bad and getting rid of opened
or rotting products. Most of the items found are visually flawless and get
processed - cleaned and sanitized - before being consumed.
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RESEARCH STATEMENT
This research is focused on alleviating the issues of food insecurity created by Las Vegas’
food deserts, by looking at ways to provide better accessibility to fresh food through the
reclaimation and reduction of potential grocery store food waste.
Many food items within grocery stores contribute heavily to the waste of food - due to their
expirations which cause them to be thrown out before even reaching the consumer. Retailers
should take into consideration how they can better prevent the wasteful disposal of these
goods and get them to their consumers.
How can grocery stores change the way their goods are presented in the overall footprint of
their stores but also on their display shelves in order to prevent food from being wasted and
thrown out before they get to consumers?
How can these adjustments be made beyond the footprint of these retailers to create better
accessibility to these goods as well as resolve issues of food waste?
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MAKING CHANGES

REDESIGNING THE GROCERY STORE
AT DIFFERENT SCALES

The following study evaluates the grocery store
in different scales and how redesign can affect
how the store contributes to waste.
Scale 1: The Store Footprint

Placing foods that are closer to their
expirations in a certain area of the store closer to the exit/check out

Scale 1: The Store Footprint
$.$$

Scale 2: The Display Shelf

Placing foods that are closer to their
expiration date in the more visible/
common sight line of consumers
A visual cue to highlight expiration dates /
products closer to expiration - displaying
them more prominently

$.$$

Scale 3: The Checkout Counter
Redesigning the check out counters to
support display of products that need
to be sold as soon as possible

$.$$

Scale 2: The Display Shelf

Scale 4: The Parking lot

Placing foods that are closer to their
expiration date in a certain area outside of
the store - closer to the exit/entrance or
before they reach their cars.

$.$$

Scale 3: The Checkout Counter

Scale 5: A New Archetype

A stand alone building that supplies
discounted but fresh / quality food
Around heavily frequented areas (not far
out of the way where it can’t be accessed)

$.$$

TOTAL
CASH
CHANGE

$.$$
$.$$
$.$$

Scale 4: The Parking lot
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The current design of grocery store
footprints focus on the psychological
thinking and habits of the daily consumer.
The goal is to delay the consumer - get
them to cross as many products - so
that they are more likely to spend more.
However, this can lead to both wasteful
spending and wasteful consuming.
By reorganizing layouts to focus on
keeping together essential purchases and
creating a space for products that need to
be sold as soon as posisble, this can cause
less waste and hopefully become the
catalyst to increasing food accesssibility.
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Meats,
Seafood

Bakery
Fruits &
Veggies

Dairy Products

THE STORE FOOTPRINT
What exists, what it can become, and
what it needs to succeed.

Display
Rotation

Varying products

Discounted
“older”goods
Check stands

In order for this exploration to work, there
needs to be consideration to consumer
shopping patterns as well as the role
big corporations play in how the design
benefits their profits.

THE STOCK SHELVES
Newer stock

What exists, what it can become, and
what it needs to succeed.
The current design of the stock shelves
is based on the idea of the “grab level,”
where the big brand products are stocked
within a grab level of the consumer. This
increases their likelihood of being sold.
By embracing the idea of the “grab level”
and framing products that are older in
the stock rotation, this can increase the
likelihood of consumers selecting them.
The stock rotation would be more efficient
in prevented wasted products.
More study on decision making at the
shelves would need to be considered too.

“Older”
Goods

“Older”
Goods

“Older”
Goods

Newer stock
“Older”
Goods

“Older”
Goods

“Older”
Goods

Newer stock
Newer stock

Like the previous exploration, there needs
to be consideration to shopping patterns
and how corporations benefit from it. Also,
spatial considerations need to be accessed
as there could be a reduction of shelf
space with a change in its design.
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EVALUATING TEST SITES
Analysis of Grocery Store Aisle Layouts

A general study of placement of products and the reaction to store layout by the shopper.
Analyzing patterns of movement will uncover patterns of consumption and its contribution to
waste making.

Evaluation 1: The Store Footprint

General layout and placement of aisles within the total foot print of store. How
does this affect the shopping experience?

$.$$

Evaluation 2: Identification of Entry and Exit

General placement of entry and exit access point (or points) within the total
foot print of the store. How does this affect the shopping experience?

$.$$

Evaluation 3: The Checkout Counter

General placement of point of sales counter within the total foot print of the
store. How does this affect the shopping experience?

$.$$

Evaluation 4: Placement of Essential and Everyday Goods

General placement of essential food items such as: fruits, vegetables, breads
and grains, meat, fish, poultry, and dairy products. How does this affect the
consumers path of travel throughout the store? What is the relationship of
placement of goods between each other.

$.$$

Evaluation 5: An Overall Observation
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Through study of evaluation points 1-4, what can be concluded about each
test site and what are some things that can be improved upon in test site and
potential creation of new systems?

$.$$

TOTAL
CASH
CHANGE

$.$$
$.$$
$.$$

Test Sites from Left to Right:
Smiths Food and Drug,
Trader Joes,
Seafood City Supermarket,
Greenland Supermarket,
Whole Foods Market,
Vons,
Island Pacific Seafood Market,
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SMITH’S FOOD AND DRUG

10600 Southern Highlands Pwky, Las Vegas, NV, 89141
Typical, sizeable supermarket caryring produce, meat and pantry stables, along with beer & liquor

Dairy Products

Meats, Poultry & Seafood

Deli

Dairy
Products
Bread &
Grains
Checkout Lanes
Self
Checkout

Fruits &
Vegetables

Floral
Department

Self
Checkout

Bread &
Grains

Customer Service

Pharmacy

Entrance/Exit

Essential Shopping Route
This diagram illustrates the projected route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

Routes to Specific Essential Items

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else.

Overall Analysis of Store Set-Up

Smith’s Food and Drug is set up like the typical grocery store. Essentially you have one point
of entrance, that also acts as an exit, that leads you into the first section of the grocery store.
The shopper is first met with the fruit and vegetable section along with the floral department.
This placement typically primes the shopping experience from the beginning - putting the
shopper in a happier mood which often makes them more inclined to spend. The daily
essential items are found at the perimeter of the store and spaced out from each other,
forcing the shopper to pass through multiples areas of the store.
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TRADER JOE’S

10345 S Eastern Ave, Henderson, NV 89052

Dairy
Products

Grocery store chain with a variety of signature items, plus produce, dairy and more

Bread & Grains

Dairy Products

Meats,
Poultry &
Seafood

Checkout Lanes
Floral Department

Bread &
Grains

Fruits &
Vegetables

Customer
Service
Exit

Entrance

Essential Shopping Route
This diagram illustrates the projected route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else.

OVERALL ANALYSIS OF STORE SET-UP

Trader Joe’s is set up to have one entrance and once exit - not a combined entrance and exit.
Walking into the store, the shopper is primed for shopping by being shown plants and floral
offerings right at the entrance and past that, the fruits and vegetables section. Following
typical layouts, most of the essential goods are found along the perimeter of the store, and
the secondary essentials are found within the main aisles.
Even if the shopper were only going into the store to pick up their essential everyday goods,
they would still have to pass through the secondary essential aisles in order to check out
their purchases and leave the store. In most cases, the shopper would end up picking up
something they weren’t going in to the grocery store in the first place.
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SEAFOOD CITY SUPER MARKET

10405 S Eastern Ave s100, Henderson. NV 89052
Supermarket chain specializing in Filipino & other Asian goods, plus general merchandies & services

Bread & Grains

Dairy Products

Meats,
Poultry &
Seafood

Fruits &
Vegetables
Checkout Lanes

Open
Seating
Area
Entrance / Exit

Quick Service
Restaurant

Essential Shopping Route
This diagram illustrates the projected route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else

OVERALL ANALYSIS OF STORE SET-UP

Seafood City is set up similar to most grocery stores with essential items put at the perimeter
of the store, and everything else found within the main aisles. Passing through the checkout
lanes to enter into the main grocery store, the shopper has three different routes they could
take. Following traditional layouts, one would first pass through the fruit and vegetables.
Or the shopper could more in the opposite direction and start their trip at the meat, poultry
and seafood section. And If one were to go straight through the checkout lanes, they’d find
themselves in the main aisles, with more of the secondary essential goods.
Beyond the main grocery store, one can find a few quick service restaurants, a small bakery,
and other services shoppers can use.

19

GREENLAND SUPERMARKET

6850 W Spring Mountain Rd, Las Vegas, NV 89146
Spacious grocery store with an expansive selection of Korean Products, plus several food stands
(Only the grocery store portion of this market is analyzed in study)

Meats, Poultry and Seafood

House & Kitchen Ware

Dairy Products

Prepared Vegetables

Fruits &
Vegetables

Checkout Lanes

Exit

Entrance

Essential Shopping Route
This diagram illustrates the project route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else

OVERALL ANALYSIS OF STORE SET-UP

Greenland Supermarket is essentially broken up into 3 areas: the grocery store to the back in line with the main entrance seen at the left, a food court on the right of the entrance court,
and a small group of boutiques to the left of the entrance court. This study focuses just on the
grocery store itself. Similar to previous stores, the shopper enters and is met with the fruit
and vegetables and essential items are found at the perimeter of the store.
While one could pass through the checkout lanes to get to other parts of the grocery store
first, it is more likely that they’re forced to walk through the entrance before the fruit and
vegetable section because of the amount of people blocking the potential path created by the
checkout lanes.
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WHOLE FOODS MARKET

6689 S Las Vegas Bldv, Las Vegas, NV 89119
Eco-minded chain with natural & organic grocery items, housewares, & other products.

Dairy Products
Bread &
Grains

Meats, Poultry and Seafood

Hot
Prepared
Food

Amazon
Grocery
Fulfillment

Dairy Products

Fruits &
Vegetables

Self
Checkout

Checkout Lanes

Entrance / Exit

Essential Shopping Route
This diagram illustrates the projected route a
Consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else

OVERALL ANALYSIS OF STORE SET-UP

Whole foods forces their shopper to enter and exit within the same area, on the same side of
the store. They have no choice but to pass through the fruit and vegetable section and if they
only needed breads or desserts (found in the bakery / bread section) they would essentially
have to pass through the entirety of the store.
With its partnership with Amazon, the area on the complete opposite end of the store front is
dedicated to fulfilling amazon’s online grocery shopping orders - which prevents the addition
of an entry/exit access on this side of the store.
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VONS

475 E Windmill Ln, Las Vegas, NV 89123
SoCal supermarket staple for groceries, produce & deli items, plus personal care, home goods & more.

Meats, Poultry and Seafood

Dairy Products

Bread &
Grains

Fruits &
Vegetables

Self
Checkout

Entrance / Exit

Checkout Lanes

Entrance / Exit

Essential Shopping Route
This diagram illustrates the project route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.

24

Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else

OVERALL ANALYSIS OF STORE SET-UP

Vons presents the shopper with two entry/exit points which is beneficial to the shopper if
they only want to visit a certain area of the store. This would require them to know the layout
before hand, but if frequented, this knowledge can change future shopping experiences.
Most of the every day essential good are placed at the edges of the store and if the shopper
were to need to get something within each section, they would have to pass the entirety of the
store. The shopper would most likely traverse through the central aisles and pick up more
goods than they had originally intended to purchase during their trip.
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ISLAND PACIFIC SEAFOOD MARKET

467 E Silverado Ranch Blvd, Las Vegas, NV 89183

Meats, Poultry and Seafood

Checkout Lanes

Dairy Products

Open
Seating
Area

Quick Service Restaurant

Supermarket for Filipino grocery items. May have on-site kitchenss with combo meal & party trays.

Quick Service Bakery

Fruits & Vegetables
Entrance / Exit

Essential Shopping Route
This diagram illustrates the project route a
consumer would take in the store in order to
acquire all their essential items as well as extra
items.
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Fruits and Vegetables

Bread and Grains

Meats, Poultry and Seafood

Dairy Products

ROUTES TO SPECIFIC ESSENTIAL ITEMS

This study takes into consideration the route of which consumers would take if they were only navigating
through the store for shopping for items within a specific food category and nothing else

OVERALL ANALYSIS OF STORE SET-UP

Island Pacific Market is set up a similar way to the previous grocery store test sites that were
evaluated. Essential items around the perimeter of the store with everything else in the main
aisles.
One notable difference is in what the shopper faces once entering the store. The first thing
one sees when walking into the store, is the quick service bakery. The in order to get to the
main part of the store, the shopper would need to pass through the check out area. This
contrasts greatly to what we’ve seen from other test sites where the shopper usually enters
and is met with the fruit and vegetable section.
With the addition of the quick service restaurant and seating area, the grocery store becomes
a place to eat and rest after shopping as well.
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THE SALES COUNTER
What exists, what it can become, and
what it needs to succeed.
The current design of the sales counter
banks on the thinking that consumers
have been shopping so long that they’ve
lost all rational decision making, so they
can take advantage of impulsive last
minute purchase. The counter displays
candies, magazines, and small toiletries
that most people will be tempted to pick up
as they’re getting checked out.
Using this same thinking to push last
minute purchases, products and goods
that are closer to expiration could be
displayed here to increase their chances of
being purchased - and leaving the store.
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Discounted
“Older”goods
Discounted
“Older”goods
Discounted
“Older”goods
“Older”goods

By changing the products held at the sales
counters, the overall counter would need to
be redesigned to support these products.
Spatial considerations would also need to
be assessed, as they could interfere with a
consumer’s experience here.

THE PARKING LOT
What exists, what it can become, and
what it needs to succeed.

Discounted
“Older”goods

The parking lot is a blank canvas to
the possibilities of waste reduction in
grocery stores. They are the first and last
points of contact with the grocery store.
So they can be the first and last areas
that this redirected - potential waste product goes to. Cart shelters are the last
spaces connected to the store that most
consumers encounter. This could become
a site for intervention on the property.

Discounted
“Older”goods

If pairing a space that only supplies older
goods in the stock rotation - this could be
another tactic to lessening potential waste
and increasing accessibility.

Discounted
“Older”goods

Explorations in outdoor product vending
would need to be looked at in order to
design a precedent here. The archetype
of farmers market stands would be a
good precedent to study in designing this
outdoor space.
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ADDRESSING THE HUMAN SCALE
When thinking about the design of grocery stores, it is important to take into consideration
how the store is designed and how it contributes to consumers creating waste. The way an
experience is designed affects how people respond to that experience. In the case of the
grocery store, the design is meant to impact the way consumers spend their time in the store
and how they spend their money because of it. We first take into consideration the human
scale - what is presented to the consumer at their grab level and eye level. The display of
goods is carefully designed with marketing in mind, getting the consumer to add more things
to their cart so they end up spending more.
Why is this related to waste?
How things are designed affect how people react to them. In the case of the grocery store, the
human scale - grab level and eye level display - plays an important role in how consumers
pick what they want to buy. Often times, different configurations will draw attention to some
goods while detracting attention from others. Appealing displays can be the cause of over
consumption and lead to potential waste by consumers. Improper stock configurations can
lead to improper stock rotations and cause goods to become wasted if not sold right away

30

31

TYPES OF GROCERY STORE DISPLAYS
In evaluating the different types of grocery store displays, we can think about how these
displays effect the grocery shopper’s consumption as well as how they effect the amount of
waste being produced by the grocery store and in relation, the shopper.

The Standard Display Shelf

The standard grocery store display shelf supports the storing of non-frozen and frozen goods.
Multiple items of the same type all stacked against each other - but this doesn’t mean that
each item has the same privileges after they’re placed on the shelves. Items placed within
the consumer’s reach (their grab level) or within their eye level (what’s first seen without
having to move their head) are items that are more commonly purchased. The display’s
designs and marketing of products will usually cater to the grab level and eye level of the
consumer.

Prioritizing Shelf Displays

Understanding how these products are stocked play into our understanding of what products
are most likely to leave the grocery store and what products have more potential become
wasted because they are not being sold.
Primary: The middle shelves - addresses the grab level; most likely to be purchased
Secondary: The lower level - addresses the height and interest of products to children
Tertiary: Top Shelf - the hardest area to reach without assistance - least likely to be
purchased.
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The End Cap Display

This display caps end of stock aisles and is meant to
highlight promotional goods. They typically hold bigger
brand named good as its placement sets the product
apart from those cramped together in the standard
display. In this case, this space would be a costly
advertising space for brands - as more shoppers are
drawn to these displays and are likely to purchase these.
In thinking about consumption, this can lead the shopper
to over consume and purchase non daily essentials.

The Dump Bin Display

This display usually showcases discounted items such
as candies, toothpaste and even old dvds for sale. There
is usually no rhyme or reason to them - a hint from its
name, the products are usually just dumped in there.
The discounted products are highlighted in their own way
and because of this and their low price, consumers are
usually attracted to purchasing them even if their was no
original intention to do so.

The Fruit and Vegetable Display

This display ranges from a one level table display (fruits)
to a larger shelf display (vegetables). These displays
typically have better lighting to make the product more
appealing. The water showers on vegetables also create
an visual appeal for these goods and they are more likely
to be purchased using this tactic. This display can affect
product as goods can be damaged if arranged in a certain
way. This display on its own is more likely to produce food
waste in its display tactics.

The Table Display

These table displays play into the grab level presentation
of goods. Commonly found in the bakery section, the
present the goods at an easily accessible level to the
consumer. As a stand alone display, consumers also
become easily attracted to them.
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PROPOSING WASTE SAVING DISPLAYS

The Shortened Display Shelf
By shortening the height of the standard display shelf, this would 1) eliminate the amount of goods found on the
display shelves and 2) eliminate the top shelf which holds the goods that consumers cant reach. By not having
the shelf space, less goods are put out and there are less items that would go to waste because the consumer
wasn’t picking those items up anyway.

To change the design of the display, could change the way
consumers create waste.

The Multi-Use Display
What if the amount of aisles were cut down but arranged to hold multiple types of goods? Instead of only having
a standard display shelf, could a table display also be added in the aisle. Can fruits and vegetables be stocked in
the same area as bread and dairy products? They’re everyday essentials and putting items that go together or
are used together - next to each other - would be beneficial to the consumer. However, this would present the
issue of density within isles - the variation of goods has increased so the amount of people in the aisle would
too. With the extra space that could be placed in between shelf displays - as aisles are cut down - this could
mitigate the crowded space.
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PROPOSING WASTE SAVING DISPLAYS

A Framing System to Help Stock Rotations
A good way to help the older products - still edible and safe goods - leave the grocery store would be to visually
frame them within the check stands. A new framing system would function to help stock rotation and prevent
more from going bad. It would frames goods that need to be sold sooner as people are more likely to buy the
good that is highlighted - “Maybe this one is better or special. I’ll take this.”

Re-purposing the Check Stand
Retrofitting the check stand to support the stock of goods that need to leave the stores. This strategy would lean
in to the impulse buy tactic that the check stand is currently supporting. However this could present the need to
widen the length of the check out line which could cause other spatial issues,
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THE GROCERY STORE, FOOD & CONSUMERS
The grocery store is a market that is
focused on pushing and selling goods
to their consumers. The advertisement
of goods within the store - their
placement and presentation in the
store - cost brands for their placement.
The bigger brands will be highlighted
in the store, while the smaller brands
usually don’t get the same treatment.
The goal is to push products onto the
consumer at any cost. The design and
layout of the store contribute to this
need for marketing as well.

This thinking creates a different
perspective on how these markets
convey food and necessities. Do the
grocery stores care more about food
as a necessary good? Or are these
products just a commodity to be sold
then forgotten about later. Is this
thinking the reasoning behind grocery
stores trashing “unsellable” product
instead of creating ways to keep them
from being wasted?
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FROM GROCERY STORE TO DUMPSTER

Grocery Store

Urban Food
Distribution /
Food Pantry

Community In
Need

Unmoved or
Wasted

Consumer

Cook / Eat

Excess goods
Donated

Unprepared Excess
Wasted / Expired
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Grocery Store
Dumpster

Recclaimed by
urban foragers

Excess goods
Wasted

WASTE RELATIONSHIPS
The Grocery Store
The main food purchasing and distribution center
for community consumers. They offten have
relationships with community food pantries and
donate excess goods. Excess of excess good have
the potential of going bad and being discarded

The Urban Food Resource
Food banks and food pantries work together in
collecting and distributing food directly to those who
need them. The available service can depend on
specific area and needs. Similar to grocery stores,
excess product has the potential of being discard.

The Consumer
The consumer can benefit from both grocery stores
and food pantries. However, overpuchasing of goods
have the potential of going bad and being discarded
if they are not eaten, cooked or properly store.

The Grocery Store Dumpster
The ultimate end for food that has gone to waste
- from going unprepared, uneaten or bad - is
typically the dumpster. Though before they become
completely wasted, urban foragers have tried to
reclaim what food they can from the dumpsters.
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A NEW ARCHETYPE &
THE COMMUNITY FRIDGE

THE FOLLOWING STUDIES TAKE INTO CONSIDERATION THE CREATION OF A
NEW ARCHETYPE THAT WOULD BE INTRODUCED TO EXISTING GROCERY STORE
40
SITES,
AND WHAT ITS BEEN INSPIRED BY

41

INTRODUCING NEW ARCHITYPE

An intervention in the Grocery Store Parking lot.
This location would be optimal because it is the first and last place of contact for consumers
visiting the grocery store. If consumer sees a good available - in this space - before they even
get into the store - that becomes one less thing they have to spend money on. When leaving
the store, the consumer gets one last chance of picking something up during their shopping
trip. The goods become more accessible in this case and this would also create a place that
unsellable food can go to before they even reach the dumpster. If the food is still good - if the
only issue is due to failing appearance - then it should still be given to people who need it
It could also be donated but 3rd party resources are not consistently accepting or picking
items up. and People are more likely to go to the grocery store than go to a food pantry especially if they’re lacking knowledge of available resources
42

WHAT COULD IT BE?
The new archetype would need to be a self
standing - partially self sustaining - entity. This
space would be intended to be presented within
the grocery store’s parking lot - outside - it would
require a few different things in order to safely
and properly function.
It would need: Visibility / Transparency - in
order to be approachable, Protection from the
sun, wind, and rain, someone to maintain it,
temperature and heating control, and the space
for holding stocked items. It would possibly
need some kind of monitoring system to make
sure that food doesn’t get sabotaged - But this
isn’t saying that it has to be locked up / hyper
supervised because its meant to be approachable
and accessible.

Things to
Understand
These would be goods
that are unsellable but
still safe to consume.
It could also go beyond
and provide toiletries
as well and/or be used
to store goods donated
by other consumers.
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THE ARCHETYPE’S PRECEDENT

The Community Fridge - The Free Food for All Movement
The Community fridge movement is a community lead and maintained grass roots movement
that freely offers donated foods and goods to people who need them. Unlike other urban food
movements such as food pantries and food distribution sites - there are no questions asked or
requirements that need to be met in order to access the resources. The movement encourages
the community to take what they need and give what they can.

The Issues that Occur
Many groups that take charge of these community fridge projects often face many issues
because of this. Often, people face push back from governance and the city - even in Las
Vegas, food policy councils heavily policy the community fridge projects. This can be due to
not meeting zoning regulations by putting the fridge in certain places in the city or not meeting
building codes with the shelter that houses the fridges. There also is social capital that needs
to be maintained - health concerns arise as the food needs to be properly stored and there are
fears of people sabotaging the food in the fridges.
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WHAT IT NEEDS TO FUNCTION
The fridge site would need: Visibility / Transparency - in order to be approachable, Protection
from the sun, wind, and rain, someone to maintain it, temperature and heating control, and
the space for holding stocked items. It would possibly need some kind of monitoring system
to make sure that food doesn’t get sabotaged - But this isn’t saying that it has to be locked up /
hyper supervised because its meant to be approachable and accessible.

Location

Weather
Control

Fridge

Visibility &
Transparency

Food

Temperature
Control

Community

Storage
Space
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ALTERNATIVE URBAN FOOD RESOURCES
Understanding alternative resources and what they offer

Community Gardens
Community driven agricultural practices allows
members to grow and share food right in their own
neighborhoods

Edible Landscape
Landscape design that incorporated edible plants
and produce (fruits and vegetables) can offer a free
food resource

Food Growing Education
Small gardens facilitated in schools can also act as
a resource that not only educates students but also
provides them with the produce they’ve grown.

Food Banks
Non-profit organizations such as food banks collect
and distribute goods for people who are struggling
and in need of this assistance
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CONSIDERATIONS TO URBAN FOOD MOVEMENTS

Understanding why urban food movements aren’t
compatible for all users.

Lack of Knowledge
Some initiatives require members to participate in
planting and maintenance. However, many lack the
agricultural knowledge to participate.

Inaccessibility
Though programs are available, they’re not always
the best fit for participants. Programs may not to fit
into participant’s schedule or are too out of the way.

Lack of Support
Such movements often lack the support of political
backing which makes it difficult to keep them
funded and accessible for everyone

Retail Competition
Food retailers often hold monopolies in areas and
this could discourage political backing of urban food
resources in the same locations.
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COMMUNITY & THE COMMUNITY FRIDGE
Community
Donations, Care, and
Maintenance

Related Issues

Community
Fridge

Dry
Goods
Temperature
Control
Necessity

Worries

Perishables

Maintenance
Upkeep

Community in
Need
“Stealing” or
“Hogging”goods

Zoning
Health & Safety
Issues
Policy Constraints

Residential
Site
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Contamination /
Sabotage of goods

COMMUNITY RELATIONSHIPS
The Community Fridge
A grass roots movement that stores and distributes
food to community members who need it - no
questions or requirements asked.

The Community
The drivers of this movement supply donations,
care, and maintenance to these community fridge
sites.

Related Issues
In order to properly set up a community fridge site,
such issues need to be mitigated: temperature
control, site specifications, meeting zoning
requirements, policy constraints, as well as other
heath and safety issues.

Worries
Those who question the presence of these fridges
become concerned about the “stealing” or the
contamination / sabotage of the food.
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NON-GROCERY STORE
CONSIDERATIONS

THE FOLLOWING STUDIES TAKE INTO CONSIDERATION DIFFERENT FOOD
SYSTEMS THAT COULD BE INTRODUCED INTO GROCERY STORE DESIGN IN
50
ORDER
CREATE A NEW GROCERY SHOPPING SYSTEM
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CAN A GROCERY STORE BE MORE?

Transforming Grocery Store Systems
Is the grocery store truly enough as it is? Or would it be better improved upon with the
introduction of additional non-grocery store systems? How would grocery stores change if
we were to introduce business models such as food markets and resources such as food
education and teaching?
In the next studies, market and education precedents will be analyzed for consideration to
their inclusion into a new system.
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FOOD MARKET

FOOD EDUCATION
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PIKE PLACE MARKET

Location: 85 Pike St., Seattle Washington, U.S.

The market contains a system of specific vendors. The walkable network includes resting and
seating areas mixed within the variety of goods and vendor services. Knowledge is specific
to each vendor and each supplies their own variety of locally sourced goods. The farmers
market is that of an expanded grocery store.
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TSUKIJI FISH MARKET

Location: 5 Chome-2-1 Tsukiji, Chuo City, Tokyo 104-0045, Japan

This market functions as system of store front shops. Each vendor has specific knowledge of
the products they sell. Multiple vendors sell similar product, but each stand is unique as their
goods vary in price and quality due to their suppliers. The market also acts as a network of
quick stop restaurants that supply locally sourced products.
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LA BOQUERIA MARKET BARCELONA
Location: Barcelona, Spain

This market functions as system of store front shops. Vendors act as their own individual
entities within the network and have specific knowledge about what they themselves sell.
Multiple vendors are selling similar product, but still each stand is unique as their goods vary
in price and quality.
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NUOVO MERCATO DI TESTACCIO
Location: Rome, Italy

The market functions with more store-front esque vendors, each selling products that are
specific to them. This allows each vendor to be an expert of all things that they sell, and
they’re able to communicate this knowledge to the consumers visiting them. Between shops,
areas for resting and sitting for eating are provided.
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IN STORE COOKING DEMONSTRATIONS
Location: Varies upon store availability

William Sonoma is a kitchen-wares and home furnishing store that will occassionaly hold
food demonstrations in store. Shoppers are presented with this up close and personal
educational experience right before their eyes. Usually performed in an open and compact
kitchen set up, the demonstration gives quick knowledge to passing by shoppers.
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JOHNSON & WHALES UNIVERSITY
Location: Providence Rhode Island

Focus on the fundamentals of food preparation before delving deeper into each technical
area, mastering the disciplines in specialized industry production environments. The
environments is technical and involved but a way for people to understand the intricacies of
food through hands on education.

59

INTRODUCING AN
EDUCATIONAL MARKET

THE FOLLOWING STUDIES CONSIDER THE POTENTIAL FOR EDUCATIONAL
INTERVENTIONS TO BE INTRODUCED INTO GROCERY STORE DESIGN IN ORDER
60 INCREASE CONSUMER FOOD KNOWLEDGE AND REDUCE THEIR WASTE
TO
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WHY DO CONSUMERS MAKE WASTE?
Lack of Knowledge

People have only some knowledge of how to cook
food, what can be done with the food they buy, how
to keep food long enough for them to cook it or
use it, what the date labeling on food means. Food
ends up being wasted because of this lack of food
knowledge. So how can design address this?

The Waste Issue

Eventually, anything that is not cooked and/
or consumer goes bad. The food goes into the
garbage and ultimately ends up in the land fill.
When consumers buy too much, with their lack of
knowledge of food, this food is likely to become
wasted.

Overconsumption

Overconsumption by consumers can be correlated
to the design of retail spaces. Within the grocery
store, the layout promotes wandering of consumers,
which causes them to buy things they don’t
necessarily need as they look for the things they
do. With forced separation of goods and a lack of
apparent direction, this leads to overconsumption
and waste. So how can the design prevent this?
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HOW DO CONSUMERS GET EDUCATED?

Consumers get education from their own individual research. By using external resources
such as social media - tiktok, youtube, online blogs - and literary resources - online journals,
scholarly papers, and books - they’re able to easily learn about food.
The goal for consumers is getting information quickly and efficiently. So how can this same
knowledge be presented while consumers are shopping?
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AN EDUCATIONAL MARKET
Grocery Store

Education

Food Market

What would the grocery store become if it were to be a place of food education? By combining
the experience of a traditional grocery store with a food market and place of education, would
this design address waste in the food cycle?

Systems adjacent to Each other

What if the three systems were kept separate
but adjacent to each other? This would give the
consumer access to each, but none bleed into the
other

Systems inside of Each other

What if the three systems existed within each
other? The consumer would experience each
space as they pass into the next.

Learning hubs throughout Space

What if learning hubs were placed throughout the
adjacent grocery store and food market? Within
each space, the shopper would meet and learning
center adjacent to products in that surrounding
area.
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INTERVENTIONS AS EDUCATIONAL
CENTERS
Human Intervention

For shoppers looking for food knowledge, they could
seek out the workers of the store. Here they are given
quick information about food from those who are
meant to know.
The experience of this new food market would look to
housing a space this personal experience for a more
in depth educational experience.

Non-Human Intervention

For shoppers looking for food knowledge, they could
also seek out non-human informational hubs - such
as interactive screens - throughout the store. Here
they have access of the knowledge of food from an
extensive knowing database.
The experience of this new food market would look to
housing a space this personal experience for a more
in depth educational experience.
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AMAZON FRESH GROCERY STORE

Learning hubs throughout Space
The Amazon Fresh grocery store is meant to be a “seamless design experience.” The
experience appears to be Amazon’s way of providing the same efficient shopping experience
that they are able to offer through their online interface. Before the establishment of their
flagship store, the company offered a fast 2 hour delivery service for fresh food.

Presenting a New Shopping Experience
The new experience introduces a new lay of convenience to grocery shopping. With the
additions of tech to alleviate the shopping experience. The introduce technology helps
shoppers with managing their purchases, their check-out experience, and with way finding.
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USE OF TECHNOLOGY

The Use of Technology
The store makes us of voice activated Alexa stations to help consumer with way-finding
within the store. This creates a quick product directory for shopper as “Hey alexa, where is
the...” prompts the device to suggest available products of the asked good and points user
to exactly where it is in the store. These stations are used at the ends of majority of each
aisle for easy access and also provides visual information about what products are actually
available.

Smart Shopping with Amazon Dash Carts
Smart shopping carts allow consumers to cut out the need for the check out stand. This puts
the user in control of their shopping experience. They can see the total of their cart as they
are shopping. This could help consumers be more conscious about their purchasing and
spending. By seeing the total - that may or may not fit into their budget - it would allow them
to think about what items are actually essential to have. A design solution that mitigates over
consumption/
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SMART SHOPPING CARTS

Smart Shopping Carts
The technology alleviates the check out process by acting
as a moving check-out stand. In-cart sensors track what
is being put into and taken out of the cart by the shopper.
A weight sensor in the cart helps with PLU items that
can’t be tracked with barcodes. An interactive screen gives
consumers cost information about the products they’re
planning to purchase.
Passing a sensor tracked area when leaving the store
instantly charges the consumer. The cart is connected to
their amazon account so they don’t even need to take their
wallet out, eliminating the need for the long check out line.
It’s designed for small to mid-sized grocery trips, smaller
than normal carts - to limit over consuming. However, this
technology is possibly not be beneficial for all.
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HOW CAN THEY BE IMPROVED?
Shopping List

G Smith Apples

granny smith apples

$ 2.98

Quantity: 6

all purpose flour

AP Flour

$ 10.98

organic butter

Quantity: 2

Butter

$ 6.98

Org. Eggs (Dozen)

$ 3.98

organic eggs

Quantity: 2

sugar
cinnamon

Quantity: 1

# of Items: 6

vanilla extract

Total: $25.88

My List

Catalog

The Current Tech

The existing system tracks items being put into - and taken out of - the
consumers’ shopping cart. This keeps track of the total purchase as
well as possible coupon offers for the shopper.
Based on your Cart: Recipes
Apple Desserts
Thanksgiving Pies
Holiday Recipes
Breakfast Reccomendations
Healthy Eating
Dinner Menu
After School Snacks
My List

Apple Pie

Apple Crumble

Apple Cheesecake

“...a simple and easy
dessert recipe that
will surely impress
your holiday guest...
this america classic is
best served warm with
a scoop of cold vanilla
ice cream...”
Recipe by: enaid

“...an america classic
with a new aged
twist...need to get rid
of your overflowing
kitchen of apples? Try
this spin on a classic
apple pie...”
Recipe by: ocapcap

“...an indulging apple
dessert treat for your
holiday get togethers...
tired of that bland
apple pie? Try this
salted caramel apple
cheesecake for your
next get together...”
Recipe by: atsira

Click to save to list

Click to save to list

Click to save to list

Proposal for
Improvement
What if these
shopping carts could
be even more of a
digital assistant?
The shopping cart
as a close proximity
distributor of
knowledge to the
consumer.
If the smart cart
can scan goods,
could it also give the
consumer suggestions
of what other products
to pick up / or recipes
they could make given
the types of products
in their cart.
Can the same
scanning technology
be used to help with
keeping track of
stocked products. The
day they were stocked
/ how long they’ve
been on the shelves /
what is their best by
date

Recipes

Proposing an Improved Tech

What if the interactive screen not only provided cost information but
also provided access to relevant food recipes or techniques on how
to keep and store food. This screen would act as a digital educational
assistant for the shopper.
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CONCEPTUAL HUMAN INTERVENTION
A physical person shares food knowledge with consumer, adjacent to the product being
shopped for. The same idea as people who work at the meat and seafood counter. They can
give people quick information about the food being bought . Shoppers would have a short
conversation that would be less than 5 minutes of their experience and shoppers could learn
at least one thing about food in this time.
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CONCEPTUAL NON-HUMAN INTERVENTION
Informational screens adjacent to products for quick knowledge access.
Used for wayfinding and directional information. Would give relevant information regarding
product such as: How it can be used / cooked? What can it be paired with? How can it be
prepared? When is it good until? What can be done with it if it goes bad?
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PROPOSING FOOD & EDUCATIONAL SPACE

By combining the experience of a traditional grocery store with a food market and place of
education, would this design address waste in the food cycle? The next simple studies explore
the relationships between the three systems in different configurations
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SMALL SCALE - PROPOSAL 1

Grocery Display

Teaching

Learning

Scale: 10’-0” x 10’-0”
Capacity: 3 - 5 Persons
Analysis
- Food education adjacent to
food to be acquired.
- Demonstrative and direct
assistance
- HVAC and temp. control to be
included.
- Top lighting and screen wall
for visibility and comfort.
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SMALL SCALE - PROPOSAL 2

Grocery Display

Teaching &
Display
Scale: 10’-0” x 10’-0”
Capacity: 3 - 5 Persons
Analysis
- Food education adjacent to
food to be acquired.
- Direct assistance without
demonstration
- HVAC and temp. control to
be included.
- Top lighting and screen
wall for visibility and
comfort.
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SMALL SCALE - PROPOSAL 3

Grocery Display

Teaching &
Display

Learning

Scale: 10’-0” x 10’-0”
Capacity: 3 - 5 Persons
- Food education adjacent to
food to be acquired.
- Simple and direct
assistance
- HVAC and temp. control to
be included.
- Top lighting and screen
wall for visibility and
comfort.
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MEDIUM SCALE - PROPOSAL 1

Teaching &
Demonstration
Grocery Display

Learning

Teaching &
Learning

Scale: 10’-0” x 20’-0”
Capacity: 8 - 10 Persons
Analysis
- Larger, but still intimate, and would be able to support a
capacity of more people.
- Food education is adjacent to food that is available to be
acquired.
- Demonstrative teaching is supported alongside of a
direct conversational space
- Space allows for simple and direct assistance.
- HVAC and temp. control would need to be included.
- Top lighting and screen wall for visibility and comfort.
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MEDIUM SCALE - PROPOSAL 2

Grocery Display
Teaching &
Learning

Teaching &
Learning

Scale: 10’-0” x 20’-0”
Capacity: 8 - 10 Persons
Analysis
- Larger, but still intimate, and would be able to support a
capacity of more people.
- Food education is adjacent to food that is available to be
acquired.
- Simple and direct assistance without demonstration.
- Gives more opportunity for food conversations and
teaching without nuisance.
- HVAC and temp. control would need to be included.
- Top lighting and screen wall for visibility and comfort.
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MEDIUM SCALE - PROPOSAL 3

Teaching &
Learning

Grocery Display

Teaching &
Learning

Scale: 10’-0” x 20’-0”
Capacity: 8 - 10 Persons
Analysis
- Food education adjacent to food to be acquired.
- Simple and direct assistance
- HVAC and temp. control to be included.
- Top lighting and screen wall for visibility and comfort.
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LARGE SCALE - PROPOSAL 1
Teaching &
Demonstration

Grocery Display

Learning

Teaching &
Display

Scale: 10’-0” x 20’-0”
Capacity: 10 - 15 Persons
Analysis
- Larger, but still intimate space, to support capacity
of more persons
- Food education adjacent to food to be acquired.
- Demonstrative teaching along direct conversational
space
- Simple and direct assistance
- HVAC and temp. control to be included.
- Top lighting and screen wall for visibility and
comfort.
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LARGE SCALE PROPOSAL 2

Teaching &
Display

Grocery Display

Display
Learning

Teaching &
Demonstration

- Scale: 10’-0” x 20’-0”
- Capacity: 10 - 15 Persons
- Larger, but still intimate space, to support capacity
of more persons
- Food education adjacent to food to be acquired.
- Demonstrative teaching along direct conversational
space
- Simple and direct assistance
- HVAC and temp. control to be included.
- Top lighting and screen wall for visibility and
comfort.
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LARGE SCALE PROPOSAL 3
Teaching &
Demonstration

Grocery Display

Learning

Teaching &
Display

- Scale: 10’-0” x 20’-0”
- Capacity: 10 - 15 Persons
- Larger, but still intimate space, to support capacity
of more persons
- Food education adjacent to food to be acquired.
- Demonstrative teaching along direct
conversational space
- Simple and direct assistance
- HVAC and temp. control to be included.
- Top lighting and screen wall for visibility and
comfort.
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ABSTRACT CONCEPTUAL STUDY
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FURTHERING DESIGN & RESEARCH

Part II of this design research will look in depth at the consideration of the parking lot
intervention as well as its connection to the existing grocery store. It will look at potential
place of existence for such food and educational space. Research through design will look
at existing areas on grocery store sites to program, how is it meant to interact with the
existing grocery store, and how will design play a role in how people perceive the space.
Future research beyond the design project in this book will explore discussions with
local food banks for more perspective on issues of food insecurity and food waste,
and discussions of accessibility with more grass roots organizations on their own
perspectives of these issues. Furthermore, the dissemination of the findings and ideas
of this research project through publication and/or media will be looked in to for use of
research and discussion.
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INCORPORATING FOOD
PANTRY INTO EXISTING
SITES

THIS FINAL STUDY WILL ADDRESS HOW FOOD PANTRY AND EDUCATIONAL
SPACE CAN BE INCORPORATED INTO EXISTING GROCERY STORE SITES.
HOW CAN THEY BE DESIGNED AND HOW CAN THEY IMPACT FOOD WASTE &
84
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